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(54) Apparatus for injection molding a 
preform 

(57) A preform molding apparatus in- 
cludes a mold cup which has opposed 
top 22 and bottom 20 mold members 
and a carrier arm 24 between the mold 
members. The top mold member has a 
concave mold recess 58 in its bottom 
surface and a semi-cylindrical rim 60 
extending downwardly from the edge of 
the mold recess. The bottom mold 
member has a concave mold recess 26 
in its top surface and a mold material 
inlet 52 opening into the bottom of the 
mold recess. The carrier arm has a 
semi-cylindrical opening 70 there- 
through at one edge thereof. Pneumatic 
cylinders have piston rods 56, 84 con- 
nected to the mold members and the 
carrier arm for moving the mold mem- 
bers toward and away from each other 
and the carrier arm transversely across 
and away from the mold members. The 
mold members and carrier arm are 
adapted to be moved to a collapsed 



mold position in which the bottom 
mold member fits within the rim 60 of 
the top mold member and the top mold 
member 22 is within the opening 70 in 
the carrier arm 24 so that the mold 
recesses form a mold cavity smaller in 
volume than that of the preform to be 
molded. On injection via inlet 52, the 
mold members are moved by the injec- 
tion pressure to a mold position (as in 
Fig. 4) where the carrier arm and top 
mold member rim form the outer wall 
of the mold cavity so that the mold 
cavity is of a volume corresponding to 
that of the preform being molded. This 
volume increase is said to control swirl- 
ing and reduce spoliation. The carrier 
arm 24 includes a recess 73 which 
provides for ejection of the moulded 
preform from the mold cup 1 2 and is 
used to transfer the preform to a to 
mold press eg for forming a record. 




Fig. 4. 
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SPECIFICATION 

Apparatus for molding a preform 

5 The present invention relates to an apparatus 
for molding a preform eg for use in making an 
information recording disc, and aims to pro- 
vide such an apparatus with capability of 
automatic transfer of the preform from a 

1 0 molding cup to a disc molding press. 

Compression molded recorded discs are 
generally made by forming a preform of ther- 
moplastic material and placing the preform 
centrally between a pair of heated molds. The 

15 molds are closed against the preform, melting 
the thermoplastic and compressing it, causing 
it to flow outwardly to fill the mold cavity and 
define the record contour. In molding the 
discs it is highly desirable to prevent, or at 

20 least minimize, surface defects, such as voids 
caused by trapped air and gasses, which can 
disrupt the grooves in the surface of the disc. 
The prevention of such surface defects is 
more desirable in making high density infor- 

25 mation discs, such as video discs, which uti- 
lize packing densities of the order of 10,000 
grooves per inch, since even the smallest void 
can disrupt a large number of the grooves. 
The preforms used to mold the discs are 

30 generally formed at the molding machine in a 
cup-shaped mold, generally referred to as a 
"cup". The heated plastic material is injected 
into the cup through an opening in the side of 
the cup until the cup is filled with the plastic. 

35 When the heated plastic is injected into the 
cup it extrudes in a snake-like fashion across 
the interior of the cup and then swirls around 
in the cup until the cup is filled. This results 
in a non-uniform temperature distribution 

40 across the plastic material which, along with 
the swirling action, can result in air and 
gasses being trapped in the preform and in 
variations in density of the preform. The 
trapped air and gasses and the variation in 

45 density can result in defects in the recorded 
disc formed from the preform. In addition, the 
side injection of the plastic into the cup can 
result in decomposition of the molding com- 
position due to shear, particularly at the edge 

50 of the preform adjacent to the injection open- 
ing in the cup. This also can adversely affect 
the quality of the record made from the pre- 
form. 

To form a preform in which the above 
55 defects are eliminated or at least minimized, 
there has been developed a mold cup having 
a pair of mold members, one of which can fit 
inside the mold cavity of the other and 
wherein the plastic material inlet opening is in 
60 the bottom of one of the mold members. To 
mold a preform in this mold cup, the two 
mold members are moved together until one 
fits inside the other and the volume defined 
by the cavities in the mold members is consid- 
65 erably smaller than that of the desired pre- 
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form. The plastic material is injected into the 
reduced volume of the mold cavities until they 
are filled. Continued injection of the plastic 
material causes the upper mold member to 

70 move away until the desired volume of the 
mold cavity is achieved. That volume is deter- 
mined by a preset control which shuts off the 
flow of the plastic into the mold cavity. The 
density and shape of the preform is controlled 

75 by a force exerted upon the upper mold 
member which is less than, and which op- 
poses, the force of the incoming plastic mate- 
rial. The mold members are then separated to 
permit removal of the preform. To mold rec- 

80 ords in an automatic molding press it is 

desirable to have a mold cup which performs 
in the above manner but which also provides 
for automatic transfer of the preform from the 
mold cup to the record mold press. 

85 

According to the Invention:- 

A preform mold cup includes a pair of mold 
members mounted with a surface of each 
opposing a surface of the other. Each of the 
90 mold members has a concave mold recess in 
its opposed surface. A carrier arm is mounted 
between the mold members and is adapted to 
form with the mold recesses in the mold 
members, a mold cavity. The mold members 
95 are adapted to fit within the carrier arm to 
form a mold cavity smaller in volume than 
that of the preform to be molded. A molding 
material inlet opens into the recess in one of 
the mold members at the bottom of the re- 

1 00 cess. The mold members are adapted to move 
toward and away from each other and the 
carrier arm is adapted to move transversely 
across the mold members to carry a molded 
preform from between the mold members to 

105 an adjacent mold press. 

In the Drawings:- 

Figure 7 is a front elevational view of an 
apparatus incorporating the mold cup and of 
110 the present invention. 

Figure 2 is a side elevational view, partially 
broken away, of the apparatus shown in Fig. 
1. 

Figure 3 is an exploded perspective view of 
115 the mold cup of the present invention. 

Figure 4 is a sectional view through the 
mold cup of the present invention in its com- 
pletely closed position. 

Figure 5 is a sectional view of the mold cup 
1 20 in its final molding position. 

Figure 6 is a sectional view of the mold cup 
in its open position. 

Referring to Fig. 1, there is shown a mold- 
ing apparatus, generally designated as 10, 
125 which incorporates the mold cup, generally 
designated as 12. The molding apparatus 10 
includes a support frame 13 having vertical 
side rails 14 connected together at their ends 
by horizontal top and bottom rails 16 and 18. 
1 30 The mold cup 1 2 includes a bottom mold 
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member 20, a top mold member 22 and a 
carrier arm 24 between the bottom and top 
mold members 20 and 22. 

As shown in Fig. 3, the bottom mold mem- 
5 ber 20 is a circular plate having a concave 
mold recess 26 in its top surface and an 
opening 28 through the center thereof at the 
bottom of the recess 26. A rim 30 extends 
radially outwardly from the edge of the mold 

1 0 recess 26 around about one-half of the pe- 
riphery of the bottom mold member 20. A 
guide pin 32 extends upwardly from the rim 
30 at the periphery thereof. The bottom mold 
member 20 is mounted on a support plate 34 

1 5 which, as shown in Fig. 1 , extends horizon- 
tally between the side rails 14 of the support 
frame 1 3. The support plate 34 has arms 36 
extending from its ends and projecting 
through openings in the side rails 14. The 

20 support plate 34 has a groove 38 in its top 
surface which extends around the periphery of 
that portion of the bottom mold member 20 
which has no rim. As shown in Fig. 4, the 
support plate 34 has an opening 40 there- 

25 through to permit access to the opening 28 in 
the bottom mold member 20. 

A separate pneumatic cylinder 42 is se- 
cured to each of the side rails 1 4 of the 
support frame 1 3 above the support plate 34. 

30 The cylinders 42 are vertically positioned and 
each has a piston rod 44 extending down- 
wardly therefrom and connected at its end to 
a separate one of the arms 36 of the support 
plate 34. The pneumatic cylinders 42 are of 

35 the type which will normally pull the support 
plate 34 upwardly. On each of the side rails 
14 above the support plate 34 is an adjusta- 
ble stop 46 against which the arms 36 of the 
support plate 34 are held by the action of the 

40 pneumatic cylinders 42. 

A plastic extruder 48 is mounted below the 
support plate 34 and has an exit pipe 50 
extending upwardly toward the support plate 
34. On the end of the exit pipe 50 is a nozzle 

45 52 which, as shown in Fig. 4, extends 

through the opening 40 in the support plate 
34 and has a slidable but true fit in the 
opening 28 in the bottom mold member 20. 
A pneumatic cylinder 54 is secured at one 

50 end to the top rail 1 6 and extends vertically 
downwardly therefrom. A piston rod 56 ex- 
tends vertically downward from the cylinder 
54. The top mold member 22 is secured to 
the end of the piston rod 56. With reference 

55 now to Fig. 3, the top mold member 22 is 
circular and has a concave mold recess 58 in 
its bottom surface. A cylindrical rim 60 ex- 
tends vertically downwardly from about one- 
half of the periphery of the mold recess 58. A 

60 guide arm 62 projects radially outwardly from 
the periphery of the top mold member 22 and 
has a notch 64 in its outer end which is 
adapted to receive the guide pin 32 which 
extends from the bottom mold member 20. 

65 The carrier arm 24 is a substantially rectan- 



gular plate having flat top and bottom sur- 
faces 66 and 68 respectively. A semi-cy!indri- 
cal opening 70 extends through the carrier 
arm 24 between the top and bottom surfaces 
70 66 and 68 with a diameter of the opening 70 
being along the forward edge 72 of the carrier 
arm 24. The wall of the opening 70 has a 
shallow notch 73 therein. The radius of the 
opening 70 is equal to the radius of the inner 
75 surface of the cylindrical rim 60 of the top 
mold member 22. A pair of mounting arms 
74 project from the side edges 76 of the 
carrier arm 24 and are aligned along the back 
edge 78 of the carrier arm. 
80 A pair of spaced, parallel pneumatic cylin- 
ders 80 are mounted on a support plate 82, 
which is mounted between the side rails 14 of 
the support frame 13 (see Figs. 1 end 2). The =? 
pneumatic cylinders 80 extend along lines 
85 perpendicular to the pneumatic cylinder 54. 
Piston rods 84 extend from the cylinders 80 * 
and the ends of the piston rods 84 extend 
through and are secure to the mounting arm 
74 of the carrier arm 24 (see Fig. 3). Thus, 
90 the carrier arm 24 is supported on the piston 
rods 84 and is adapted to be moved by the 
piston rods 84 along a path between and 
transversely across the top and bottom mold 
members 22 and 20. 
95 To mold a preform in the molding appa- 
ratus 10, the cylinders 42 are actuated to 
hold the support plate 34 upwardly against 
the stops 46. The stops are adjusted so that 
the bottom mold member 20 is positioned 

100 with the end of the nozzle 52 being flush with 
the bottom of the mold recess 26 and with '.. 
the bottom mold member 20 being seated 
against the bottom surface 68 of the carrier 
arm 24. With the carrier arm 24 being over 

1 05 the bottom mold member 20 it is positioned 
by means of the screws 85 on the ends of the 
piston rods 84 so as to be flush with the rim 
30 of the bottom mold member 20 and with 
the wall of the opening 70 coinciding with the 

110 periphery of the mold recess 26. 

The pneumatic cylinder 54 is then actuated - 
to lower the top mold member 22 onto the 
carrier arm 24 and the bottom mold member 
20. The top mold member 22 is lowered until - 

115 it is seated against the top surface 66 of the 
carrier arm 24 and the cylindrical rim 60 fits 
into the groove 38 in the support plate 34 
and extends around the periphery of the bot- 
tom mold member 20 with the edge of the 

1 20 mold recess 58 being coincident with the 
edge of the mold recess 26 as shown in Fig. 
4. In this collapsed position of the mold cup 
1 2, the top mold member 22 is within the 
opening 70 in the carrier arm 24 and the 

125 bottom mold member 26 is within the cylin- 
drical rim 60 of the top mold member 22. 
Also, the cavity formed by the mold recesses 
26 and 58 is of a volume smaller than the 
volume of the preform being molded. The top 

1 30 mold member 22 is guided into its proper 
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position on the carrier arm 24 and bottom 
mold member 20 by the guide pin 32 fitting 
in the notch 64 in the guide arm 62. 

With the mold cup 1 2 being in its collapsed 
5 position as shown in Fig. 4, the extruder 48 is 
turned on to extrude plastic material through 
the nozzle 52 into the cavity formed by the 
mold recesses 26 and 58. When the plastic 
material completely fills the mold cavity the 
1 0 pressure of the plastic material entering the 
mold cavity forces the top mold member 22 
upwardly until the mold cavity is of a volume 
and shape of the preform being molded (the 
molding position) as shown in Fig. 5. As 
1 5 shown in Fig. 1 , a flag 86 is mounted on the 
top mold member 22 and is positioned to 
extend across a proximity switch 88 mounted 
on a side rail 14. The flag 86 and proximity 
switch 88 are positioned such that when the 
20 top mold member 22 reaches the molding 
position, where the mold cavity is of the 
desired volume, the flag 86 extends across 
the switch 88 causing the switch to be actu- 
ated to turn off the extruder 48. As the top 
25 mold member 22 rises to the moulding posi- 
tion the surface of the opening 70 in the 
carrier arm 24 is exposed to the interior of the 
mold cavity permitting the plastic material to 
enter and fill the notch 73. 
30 As the plastic material enters the mold 
cavity formed by the mold recesses 26 and 
58, the surface of the plastic material will 
harden when it contacts the surfaces of the 
mold material. When the mold cup 12 is at its 
35 molding position, as shown in Fig. 5, and the 
mold cavity is completely filled with the plas- 
tic material, the cylinder 54 is actuated to lift 
the top mold member 22 upwardly and the 
cylinders 42 are actuated to lower the bottom 
40 mold member 20 as shown in Fig. 6. In this 
open position of the mold cup 1 2, the bottom 
and top mold members 20 and 22 are now 
spaced from the molded preform 90, shown 
in phantom in Fig. 6. However, the preform 
45 90 is supported on the end of the nozzle 52 
and is also mechanically secured to the carrier 
arm 24 because some of the material of the 
preform is within the notch 73 in the surface 
of the opening 70. The pneumatic cylinders 
50 80 are then actuated to move the carrier arm 
24 transversely across the bottom and top 
mold members 20 and 22 thereby shearing 
the plastic material at the exit point of the 
nozzle 52 and carrying the preform 90 to an 
55 adjacent mold press, not shown. The mold 
press includes means for holding the preform 
90 so that when the cylinders 80 are actuated 
to move the carrier arm 24 back to its original 
position, the mechanical connection between 
60 the preform 90 and the carrier arm 24 is 
broken leaving the preform 90 in the mold 
press. When the carrier arm 24 is retracted to 
its original position, the mold cup 12 can then 
be closed to repeat the cycle of molding 
65 another preform. 



Thus, there is provided by the present in- 
vention a molding apparatus 10 which will 
mold a preform and will automatically transfer 
the preform to a disc molding press. The 

70 molding apparatus 10 has a mold cup 12 
which when completely closed collapses to a 
position where the mold cavity is smaller in 
volume than the desired volume of the pre- 
form being molded. This small volume mini- 

75 mizes swirling action of the plastic material 
entering the mold cavity so as to minimize or 
eliminate air bubbles and other defects in the 
preform being molded. Such a preform is 
needed to minimize surface defects in the 

80 information recording disc being molded with 
the preform. 

CLAIMS 

1 . A preform molding apparatus including 
85 a mold cup which comprises 

a pair of mold members mounted with a 
surface of each opposing a surface of the 
other, each of said mold members having a 
concave mold recess in its said opposing 
90 surface, 

a carrier arm between said mold members, 
said carrier arm being adapted to form with 
the mold recesses in the mold members a 
mold cavity, one of said mold members being 
95 adapted to fit within the carrier arm to provide 
with the other mold member a mold cavity 
smaller in volume than the volume of the 
preform to be molded, 

a molding material inlet opening in one of 
1 00 said mold members opening into the bottom 
of the recess in the mold member, and 

means for moving at least one of said mold 
members toward and away from each other 
and the carrier arm transversely across and 
1 05 away from the mold members. 

2. An apparatus in accordance with Claim 

1 in which one of the mold members has a 
cylindrical rim extending from around a por- 
tion of the edge of the mold recess therein 

1 10 toward the other mold member and the carrier 
arm has an opening therethrough at an edge 
thereof which is adapted to extend around the 
remaining portion of the edge of the recess in 
the one mold member. 

115 3. An apparatus in accordance with Claim 

2 in which the other of said mold members 
has a circular portion which is adapted to fit 
within the cylindrical rim of the one mold 
member when the one mold member fits 

1 20 within the opening in the carrier arm so that 
the mold members can be positioned to form 
the mold cavity which is smaller in volume 
than the preform to be molded. 

4. An apparatus in accordance with Claim 
1 25 3 in which the carrier arm has a notch on the 

surface of the opening therethrough which 
extends around said opening surface. 

5. An apparatus in accordance with Claim 
4 in which the other of said mold members 

130 has a rim extending radially outwardly from 
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the edge of its mold recess which rim extends 
partly around the mold recess and which is 
adapted to seat against the carrier arm when 
the mold members and carrier arm are to- 
5 gether to form the mold cavity. 

6. An apparatus in accordance with Claim 

5 in which the cylindrical rim on the one mold 
member is semi-cylindrical the opening in the 
carrier arm is semi-cylindrical and the rim on 

10 the other mold member is semi-cylindrical. 

7. An apparatus in accordance with Claim 

6 in which the carrier arm is a plate having 
flat opposed surfaces, and the opening ex- 
tends through the plate between the opposed 

1 5 surfaces with the diameter of the opening 
being along one edge of the plate. 

8. An apparatus in accordance with Claim 

7 in which the means for moving the mold 
members together and the carrier arm trans- 

20 versely across the mold members are separate 
pneumatic cylinders having piston rods con- 
nected to the mold members and carrier arm. 

9. A preform molding apparatus including 
a mold cup which comprises: 

25 a circular top mold member having a con- 
cave mold recess in its bottom surface and a 
semi-cylindrical rim projecting downwardly 
from around the edge of the recess, 

a circular bottom mold member in vertical 

30 alignment with the top mold member and 
having a concave mold recess in its top sur- 
face and a molding material inlet opening into 
the bottom of the mold recess, said bottom 
mold member having a portion which is 

35 adapted to fit into the cylindrical rim of the 
top mold member when the mold members 
are moved together to a collapsed position in 
which the mold recesses form together a mold 
cavity which is smaller in volume than the 

40 volume of the preform being molded, 

a carrier arm mounted between said top 
and bottom mold members, said carrier arm 
having a semi-cylindrical opening there- 
through which is adapted to fit around the top 

45 moid member when the mold members are in 
the collapsed position and which forms with 
the top mold member rim the center wall of 
the mold cavity when the mold members are 
moved apart to a mold position in which the 

50 mold cavity is of a volume corresponding to 
the volume of the preform being molded, 

means for moving said mold members to- 
ward and away from each other and means 
for moving said carrier arm transversely across 

55 and away from the mold members. 

1 0. An apparatus in accordance with 
Claim 9 in which the carrier arm has a notch 
in the surface of the opening therethrough 
which extends around said opening surface. 

60 11. An apparatus in accordance with 
Claim 10 in which the carrier arm is a plate 
having flat opposed surfaces and the opening 
extends through the plate between the op- 
posed surfaces with the diameter of the open- 

65 ing being along one edge of the plate. 



12. An apparatus in accordance with 
Claim 1 1 in which the bottom mold member 
has a rim extending radially outwardly from 
the edge of its mold recess which rim extends 

70 around one-half of the periphery of the mold 
recess, said rim is adapted to seat against one 
of the opposed surfaces of the carrier arm 
when the mold members and carrier arm are 
together to form the mold cavity. 

75 13. An apparatus in accordance with 
Claim 12 in which the means for moving the 
mold members and the carrier arm are sepa- 
rate pneumatic cylinders having piston rods 
connected to the mold members and carrier 

80 arm. 

14. A preform molding apparatus substan- 
tially as hereinbefore described and shown eg. 
with particular reference to Figs. 3 through 6 ; 
of the accompanying drawings. 
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